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(54) LOADING UNIT LOCKING COLLAR WITH LINEARLY ACTUATED RELEASE

(57) A loading unit includes a shell assembly, a lock
collar, and a release collar. The shell assembly has a
coupling ring that defines a lock slot and a proximal open-
ing configured to receive a distal end portion of a surgical
instrument. The lock collar is disposed about the coupling
ring and has a radially extending lock that is configured
to be received within the lock slot. The lock collar is tran-
sitionable between a locked configuration in which the
lock is positioned within the lock slot and an unlocked

configuration in which the lock is lifted from within the
lock slot. The release collar is disposed about the cou-
pling ring proximal of the lock collar and is transitionable
between an unactuated position and an actuated posi-
tion. The release collar transitioning the lock collar to the
unlocked configuration as the release collar is translated
from the unactutated position towards the actuated po-
sition.
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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates generally to sur-
gical stapling instruments. More specifically, the present
disclosure relates to circular surgical stapling instru-
ments including replaceable loading units.

2. Background of Related Art

[0002] Surgical stapling instruments configured to join
tissue portions during a surgical procedure are well
known. These instruments include linear end effectors
which are oriented parallel or transverse to a longitudinal
axis of the instrument as well as circular end effectors.
Typically, linear stapling instruments include a disposa-
ble loading unit or a replaceable cartridge that allows the
stapling instrument to be used multiple times. However,
conventional circular stapling instruments include a car-
tridge or shell assembly that is typically fixedly attached
to the instrument such that the instrument must be dis-
posed of after a single use. Some circular stapling instru-
ments include a cartridge or shell assembly that is re-
placeable.
[0003] A need exists in the art for a simple, inexpensive
instrument for releasably securing a cartridge or shell
assembly to a circular stapling instrument to facilitate re-
use of the stapling instrument.

SUMMARY

[0004] In an aspect of the present disclosure, a loading
unit includes a shell assembly, a lock collar, and a release
collar. The shell assembly has a coupling ring that defines
a lock slot and a proximal opening configured to receive
a distal end portion of a surgical instrument. The lock
collar is disposed about the coupling ring and has a ra-
dially extending lock that is configured to be received
within the lock slot. The lock collar is transitionable be-
tween a locked configuration in which the lock is posi-
tioned within the lock slot and an unlocked configuration
in which the lock is lifted from within the lock slot. The
lock collar is configured to secure the loading unit to a
surgical instrument in the locked configuration. The re-
lease collar is disposed about the coupling ring proximal
of the lock collar and is transitionable between an unac-
tuated position and an actuated position. The release
collar transitioning the lock collar to the unlocked config-
uration as the release collar is translated from the unac-
tuated position towards the actuated position.
[0005] In some aspects, the locking collar includes a
lock ring and a first resilient locking flange extending prox-
imally from the lock ring. The first locking flange may
support the lock which passes through the lock slot and
into the proximal opening in the locked configuration and

is positioned outside of the proximal opening in the un-
locked configuration. The first locking flange may include
a cam surface that is angled distally inward and the re-
lease collar may have a first camming surface that is
angled proximally outward. In the locked configuration,
the cam surface of the first locking collar may engage
the first camming surface of the release collar to urge the
release collar towards the unactuated position. In the ac-
tuated position, the first camming surface may engage
the cam surface of the first locking flange to transition
the lock collar to the unlocked configuration.
[0006] In certain aspects, the lock collar urges the re-
lease collar towards the unactuated position. The lock
collar may include a second resilient locking flange that
extends proximally from the lock ring and that opposes
the first locking flange. The second locking flange may
have a cam surface that is angled distally inward and the
release collar may have a second camming surface that
is angled proximally outward. The cam surface of the
second locking flange may engage the second camming
surface of the release collar to urge the release collar
towards the unactuated position. In the actuated position
of the release collar, the second camming surface may
lift the second locking flange away from the coupling ring.
[0007] In particular aspects, the coupling ring may de-
fines a plurality of lock collar retention slots and the lock
collar includes a plurality of lock collar retention tabs that
are each received within a respective lock collar retention
slot to secure the lock collar to the coupling ring. The
coupling ring may define a plurality of release collar re-
tention slots and the release collar may include a plurality
of release collar retention tabs which are each slidably
received within a respective release collar retention slot
to retain the release collar about the coupling ring.
[0008] In another aspect of the present disclosure, a
surgical system includes a surgical instrument, a loading
unit, a lock collar, and a release collar. The surgical in-
strument includes a distal end portion that defines a lock-
ing window. The loading unit includes a shell assembly
that has a coupling ring which defines a proximal opening
that receives the distal end portion. The coupling ring
defines a lock slot. The lock collar is disposed about the
coupling ring and includes a radially extending lock that
is configured to be received within the lock slot. The lock
collar is transitionable between a locked configuration in
which the lock is positioned within the lock slot and an
unlocked configuration in which the lock is lifted from with-
in the lock slot. The lock collar is configured to secure
the loading unit to the distal end portion of the surgical
instrument in the locked configuration. The release collar
is disposed about the coupling ring that is proximal of the
lock collar. The release collar is translatable between an
unactuated position and an actuated position. The re-
lease collar transitions the lock collar to the unlocked
configuration as the release collar is translated from the
unactuated position towards the actuated position.
[0009] In aspects, the coupling ring includes a key that
extends into the proximal opening and the distal end por-
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tion of the surgical instrument defines a keyway. The key
may be parallel to a longitudinal axis of the shell assembly
and the keyway may be parallel to a longitudinal axis of
the distal end portion of the surgical instrument. The key
may be received within the keyway to rotatably fix the
loading unit to the distal end portion of the surgical in-
strument.
[0010] In some aspects, the lock collar may include a
lock ring and a first resilient locking flange that extends
proximally from the lock ring. The first locking flange may
support the lock which includes a cam surface angled
distally inward. A distal end of the surgical instrument
may be configured to engage the cam surface of the lock
to transition the lock collar to the unlocked configuration
as the distal end portion of the surgical instrument is re-
ceived within the proximal opening until the locking win-
dow is aligned with the lock slot of the coupling ring. The
release collar may include alignment indicia and the distal
end portion of the surgical instrument may include an
alignment indicator. When the distal end portion is re-
ceived within the proximal opening, the alignment indicial
of the release collar and the alignment indicator of the
distal end portion may be aligned with one another to
align a lock of the lock ring with the locking window of
the distal end portion.
[0011] In another aspect of the present disclosure, a
method of securing a loading unit to a surgical instrument
includes aligning a coupling ring of the loading unit with
a distal end portion of the surgical instrument, sliding the
coupling ring over the distal end portion of the surgical
instrument, and continuing to slide the loading unit over
the distal end portion until a locking window that is defined
in the distal end portion of the surgical instrument is
aligned with a lock. Sliding the coupling ring over the
distal end portion may include a distal end of the surgical
instrument engaging the lock, which is disposed on a lock
collar that is disposed over the coupling ring, to lift the
lock. The lock is supported on a first locking flange of the
locking collar. The lock collar also includes a second lock-
ing flange that opposes the first locking flange. The sec-
ond locking flange engages a release collar that is dis-
posed about the coupling ring proximal of the lock ring
to urge the release collar proximally. When the lock is
aligned with the locking window, resilience of the locking
flange moves the lock into the locking window to secure
the loading unit to the surgical instrument.
[0012] In aspects, the method includes releasing the
loading unit from the distal end portion of the surgical
instrument by actuating the release collar distally along
the coupling ring to lift the lock from within the locking
window and sliding the loading unit off of the distal end
portion of the surgical instrument. Actuating the release
collar distally may include engaging a cam surface of the
first locking flange with a first camming surface of the
release collar to lift the lock from within the locking win-
dow.
[0013] In some aspects, the method includes releasing
the release collar after sliding the loading unit off of the

distal end portion of the surgical instrument such that the
first cam surface engages the first camming surface to
urge the release collar proximally along the coupling ring
in response to resilience of the first locking flange.
[0014] In certain aspects, actuating the release collar
distally includes engaging a cam surface of the second
locking flange with a second camming surface of the re-
lease collar to lift the second locking flange. Aligning the
coupling ring of the loading unit with the distal end portion
of the surgical instrument includes aligning alignment in-
dicia of the release collar with an alignment indicator of
the distal end portion.
[0015] Further, to the extent consistent, any of the as-
pects described herein may be used in conjunction with
any or all of the other aspects described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Various aspects of the present disclosure are
described hereinbelow with reference to the drawings,
which are incorporated in and constitute a part of this
specification, wherein:

FIG. 1 is a perspective view of a circular stapling
adapter with a loading unit releasably coupled to a
distal end of the circular stapling adapter in accord-
ance with the present disclosure;

FIG. 2 is a perspective view of a circular stapling
surgical instrument with the loading unit of FIG. 1
releasably coupled to a distal end of the surgical in-
strument;

FIG. 3 is an enlarged perspective view of the indi-
cated area of detail of FIG. 1;

FIG. 4 is a perspective view of the adapter of FIG. 1
with the loading unit decoupled from the adapter;

FIG. 5 is an exploded view with parts separated of
the loading unit of FIG. 4;

FIG. 6 is a perspective view of a shell assembly of
the loading unit of FIG. 4 and a distal end portion of
the adapter of FIG. 1;

FIG. 7 is an enlarged perspective view of the lock
collar of FIG. 5;

FIG. 8 is a cross-sectional view taken along section
line 8-8 of FIG. 7;

FIG. 9 is a perspective view of the release collar of
FIG. 5;

FIG. 10 is a cross-sectional view taken along section
line 10-10 of FIG. 9;
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FIG. 11 is a cross-sectional view of the lock collar of
FIG. 8 engaged with the release collar of FIG. 10 in
a locked configuration;

FIG. 12 is a cross-sectional view of taken along sec-
tion line 12-12 of FIG. 4 illustrating the lock collar in
a locked configuration and the release collar in an
unactuated position;

FIG. 13 is a cross-sectional view of the loading unit
of FIG. 12 partially slid over the distal end portion of
the adapter with the lock collar in an unlocked con-
figuration and the release collar in an unactuated
position;

FIG. 14 is a cross-sectional view taken along section
line 14-14 of FIG. 13;

FIG. 15 is a cross-sectional view of the loading unit
of FIG. 13 secured onto the distal end portion of the
adapter with the lock collar in the locked configura-
tion and the release collar in an unactuated position;

FIG. 16 is a cross-sectional view taken along section
line 16-16 of FIG. 15;

FIG. 17 is a perspective view of the loading unit and
the distal end portion of the adapter of FIG. 3 with
the release collar in an actuated position and the lock
collar in an unlocked configuration;

FIG. 18 is a cross-sectional view taken along section
line 18-18 of FIG. 17;

FIG. 19 is a cross-sectional view of the loading unit
and the distal end portion of the adapter of FIG. 18
with the loading unit slid off of the distal end portion
of the adapter; and

FIG. 20 is a cross-sectional view of the loading unit
of FIG. 19 with the release collar released and urged
to the unactuated position by engagement of the lock
collar.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] Embodiments of the present disclosure are now
described in detail with reference to the drawings in which
like reference numerals designate identical or corre-
sponding elements in each of the several views. As used
herein, the term "clinician" refers to a doctor, a nurse, or
any other care provider and may include support person-
nel. Throughout this description, the term "proximal" re-
fers to the portion of the device or component thereof
that is closest to the clinician and the term "distal" refers
to the portion of the device or component thereof that is
farthest from the clinician.
[0018] This disclosure relates generally to a loading

unit including a coupling ring that supports a lock collar
and a release collar. The release collar is actuatable to
transition the lock collar from a locked configuration
where the lock collar secures the loading unit to a surgical
instrument to an unlocked configuration where the load-
ing unit is removable from a surgical instrument.
[0019] With reference to FIGS. 1-3, a loading unit 10
is provided in accordance with embodiments of the
present disclosure. The loading unit 10 is configured for
selective connection to a powered hand held electrome-
chanical instrument (not shown) via an adapter 102 of
the surgical instrument. Alternatively, the loading unit 10
can be configured for connection directly to a manually
actuated handle assembly or stapling instrument 700
(FIG. 2) such as described in U.S. Patent No. 8,789,737
("the ’737 Patent"), which is incorporated herein by ref-
erence. In the illustrated embodiment, the loading unit
10 is releasably coupled to a distal end portion 110 of
the adapter 102 and includes a staple cartridge 12 (FIG.
5), a shell assembly 20, a lock collar 40, and a release
collar 60. The adapter 102 supports an anvil 400 (FIG.
2). The adapter 102 is configured to translate movement
of an actuator of the stapling instrument, e.g., an elec-
tromechanical actuator (not shown), to move the anvil
assembly 400 in relation to the shell assembly 200 and
to actuate the shell assembly 20 to suture and cut tissue
(not shown). A proximal end 104 of the adapter 102 is
attachable to the stapling instrument to actuate the staple
cartridge 12. It is contemplated that the proximal end 104
of the adapter 102 may be attached to a manually actu-
ated instrument such as described in the ’737 Patent to
actuate the staple cartridge 12.
[0020] For a detailed description of the structure and
function of an exemplary adapter and loading unit, please
refer to commonly owned U.S. Patent Application Serial
No. 14/875,766, filed October 6, 2015. For a detailed
description of the structure and function of an exemplary
electromechanical instrument, please refer to commonly
owned U.S. Patent Nos. 8,968,276 and 9,055,943, com-
monly owned U.S. Patent Publication No. 2015/0157321,
and commonly owned U.S. Provisional Patent Applica-
tion Serial No. 62/291,775, filed February 5, 2016, enti-
tled "HANDHELD ELECTROMECHANICAL SURGICAL
SYSTEM." The entire contents of each of these disclo-
sures is incorporated herein by reference.
[0021] Referring to FIGS. 3 and 4, the distal end portion
110 of surgical instrument, e.g., the adapter 102, includes
a recessed mounting ring 112 that defines a locking win-
dow 114. The mounting ring 112 has a reduced diameter
to form a shoulder 116 in the distal end portion 110. The
shoulder 116 acts as a stop for the loading unit 10 as
detailed below. The locking window 114 passes through
the outer surface of the mounting ring 112 and is spaced-
apart from a distal end 113 of the mounting ring 112. The
distal end portion 110 may also define a keyway 119
(FIG. 6) that extends from the distal end 113 of the mount-
ing ring 112 parallel to a longitudinal axis of the adapter
102.
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[0022] Referring also to FIG. 5, the loading unit 10 in-
cludes a shell assembly 20, a lock collar 40, and a release
collar 60. The shell assembly 20 has a proximal end 32
that includes a recessed coupling ring 22 that defines a
cylindrical opening 21 dimensioned to receive the mount-
ing ring 112 of the adapter 102 and a distal end 34 that
defines a receptacle 36 (FIG. 12) dimensioned to receive
the staple cartridge 12.
[0023] With particular reference to FIG. 5, the coupling
ring 22 of the shell assembly 20 is sized to be received
through the lock collar 40 and the release collar 60 with
the release collar 60 positioned proximal of the lock collar
40. In embodiments, the lock collar 40 has a thickness
substantially equal to the depth of a step 23 defined by
the coupling ring 22 such that the lock collar 40 and the
outer surface of the shell assembly 20 form a continuous
or smooth surface.
[0024] The coupling ring 22 defines lock collar reten-
tion slots 24, a lock slot 25, and release collar retention
slots 26 that pass through the coupling ring 22 of the shell
assembly 20. The lock collar retention slots 24 are con-
figured to receive a portion of the lock collar 40 to longi-
tudinally and radially secure the lock collar 40 in relation
to the coupling ring 22 of the shell assembly 20. In em-
bodiments, the lock collar retention slots 24 are substan-
tially rectangular in shape and are disposed about the
coupling ring 22. The lock collar retention slots 24 are
spaced an equal distance from the step 23 of the shell
assembly 20 and are uniformly spaced about the cou-
pling ring 22 (e.g., at 90° apart); however, it is contem-
plated that the lock collar retention slots 24 may assume
a variety of configurations and/or be non-uniformly
spaced about the coupling ring 22 to properly orient the
lock collar 40 in relation to the coupling ring 22. It is en-
visioned that the coupling ring 22 can define greater than
or less than four lock collar retention slots 24. Each of
the lock collar retention slots 24 passes through the outer
surface of the coupling ring 22 and may pass through
inner and outer surfaces of the coupling ring 22.
[0025] The release collar retention slots 26 are config-
ured to receive a portion of the release collar 60 to axially
secure the release collar 60 in relation to the coupling
ring 22 of the shell assembly 20. As shown, the release
collar retention slots 26 are substantially rectangular in
shape and are disposed about the coupling ring 22. The
release collar retention slots 26 are spaced an equal dis-
tance from the proximal end 32 of the shell assembly 20
and are uniformly spaced about the coupling ring 22 (e.g.,
at 90° apart); however, it is contemplated that the release
collar retention slots 26 may assume a variety of config-
urations and/or be non-uniformly spaced about the cou-
pling ring 22 to orient the release collar 60 in relation to
the coupling ring 22. It is envisioned that the coupling
ring 22 can define greater than or less than four release
collar retention slots 26. As shown, the release collar
retention slots 26 are aligned with a respective one of
the lock collar retention slots 24; however, it is envisioned
that the release collar retention slots 26 can be mis-

aligned from the lock collar retention slots 24. The release
collar retention slots 26 pass through the outer surface
of the coupling ring 22 and may pass through inner and
outer surfaces of the coupling ring 22.
[0026] The lock slot 25 passes through inner and outer
surfaces of the coupling ring 22 and is configured to re-
ceive a portion of the lock collar 40 to secure the shell
assembly 20 to the distal end portion 110 of the adapter
102 as described in detail below. The lock slot 25 has a
substantially rectangular shape and passes between an
outer surface and an inner surface of the coupling ring
22. The lock slot 25 may be oriented such that the walls
defining the lock slot 25 are parallel and perpendicular
to the longitudinal axis of the shell assembly 20. The lock
slot 25 is positioned between two of the lock collar reten-
tion slots 24. It is envisioned that the lock slot 25 may be
in communication with one or more of the release collar
retention slots 26.
[0027] With additional reference to FIG. 6, the coupling
ring 22 of the shell assembly 20 includes a key 28 dis-
posed on an inner surface of the coupling ring 22 extend-
ing in a direction parallel to a longitudinal axis of the shell
assembly 20. As shown, the key 28 is aligned with one
of the lock collar retention slots 24 and one of the release
collar retention slots 26; however, it is contemplated that
the key 28 may be positioned between two lock collar
retention slots 24 and/or two release collar retention slots
26. However, the lock slot 25 and the key 28 may be
adjacent one another or positioned anywhere about the
coupling ring 22 relative to one another.
[0028] The mounting ring 112 of the adapter 102 de-
fines the keyway 119 that receives the key 28 of the cou-
pling ring 22 to align the loading unit 10 with the adapter
102. The keyway 119 extends in a direction that is parallel
to a longitudinal axis of the distal end portion 110 of the
adapter 102 and is sized to receive the key 28.
[0029] Referring to FIGS. 5-8, the lock collar 40 in-
cludes a lock ring 41 that includes lock collar retention
tabs 42 and locking flanges 44. In embodiments, the lock
collar retention tabs 42 extend inward from the lock ring
41, are substantially rectangular in shape, and are dis-
posed about the lock ring 41. As shown, the lock collar
retention tabs 42 are uniformly spaced about the lock
ring 41 (i.e., at 90° apart); however, it is contemplated
that the lock collar retention tabs 42 may assume a variety
of configurations and may be non-uniformly spaced
about the lock ring 41 to orientate the lock collar 40 with
the coupling ring 22. It is envisioned that the lock ring 41
can include greater than or less than four lock collar re-
tention tabs 42. The lock collar retention tabs 42 are sized
to be received within a respective lock collar retention
slot 24 of the coupling ring 22 and may be dimensioned
to pass through inner and outer surfaces of the coupling
ring 22.
[0030] The lock collar retention tabs 42 each include
a cam surface 42a that is angled proximally inward and
a proximal locking surface 42b that is substantially or-
thogonal to the longitudinal axis of the coupling ring 22
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when the lock collar 40 is disposed about the coupling
ring 22. The proximal locking surfaces 42b engage the
coupling ring 22 when the lock collar retention tabs 42
are received within the lock collar retention slots 24 to
prevent the lock collar 40 from moving proximally relative
to the coupling ring 22.
[0031] The locking flanges 44 extend proximally from
the lock ring 41. As shown, the lock ring 41 includes two
locking flanges 44 that are diametrically opposed to one
another. Each of the locking flanges 44 includes a ta-
pered proximal cam surface 46 that is angled distally in-
ward such that an outer surface of each locking flange
44 extends proximally beyond an inner surface of the
locking flange 44.
[0032] One of the locking flanges 44 includes a lock
50 that extends inward from the inner surface of the lock-
ing flange 44. The lock 50 is sized and dimensioned to
extend through the lock slot 25 of the coupling ring 22
and into the locking window 114 of the mounting ring 112
of the adapter 102 when the mounting ring 112 is received
within the coupling ring 22 to secure the shell assembly
20 to the adapter 102. The lock 50 includes a locking
surface 52 (FIG. 8) and a tapered cam surface 56 that is
substantially aligned with the proximal cam surface 46.
The locking surface 52 is substantially orthogonal to the
longitudinal axis of the coupling ring 22 when the lock
collar 40 is disposed about the coupling ring 22. The lock-
ing surface 52 engages a portion of the mounting ring
112 of the adapter 102 to secure the mounting ring 112
within the coupling ring 22 as detailed below. As shown,
the cam surface 56 is angled distally inward and is con-
gruent with the cam surface 46 of the locking flange 44.
However, it is contemplated that the cam surface 56 may
be disposed at a greater or lesser angle than the cam
surface 46. The locking flanges 44 are constructed from
a resilient material and are positioned such that the lock-
ing flanges 44 engage an outer surface of the coupling
ring 22.
[0033] Referring also to FIGS. 9 and 10, the release
collar 60 includes release collar retention tabs 62 and
cams 64. In embodiments, the release collar retention
tabs 62 extend inward from an inner wall of the release
collar 60, are substantially rectangular in shape, and are
disposed about the release collar 60. As shown, the re-
lease collar retention tabs 62 are uniformly spaced about
the release collar 60 (e.g., at 90° apart); however, it is
contemplated that the release collar retention tabs 62
may assume a variety of configurations and be non-uni-
formly spaced about the release collar 60 to properly ori-
ent the release collar 60 in relation to the coupling ring
22. It is envisioned that the release collar 60 can include
greater than or less than four release collar retention tabs
62. Each release collar retention tabs 62 is sized to be
slidably received within a respective release collar reten-
tion slot 26 of the coupling ring 22 and may pass through
inner and outer surfaces of the coupling ring 22. The re-
lease collar retention tabs 62 each include a cam surface
62a (FIG. 10) that is angled inwardly in a proximal direc-

tion and a proximal locking surface 62b that is substan-
tially orthogonal to the longitudinal axis of the coupling
ring 22 when the release collar 60 is disposed about the
coupling ring 22. The proximal locking surfaces 62b en-
gage the coupling ring 22 when the release collar reten-
tion tabs 62 are received within the release collar reten-
tion slots 26 to prevent the release collar 60 from sliding
proximally relative to the coupling ring 22.
[0034] The release collar 60 also includes engagement
features 70, actuation indicators 72, and an alignment
indicator 78 (FIG. 9). As shown, the engagement features
70 include a plurality of radial ribs positioned or formed
on an outside surface of the release collar 60; however,
the engagement features 70 can include a textured sur-
face or other suitable features for promoting engagement
of the release collar 60 with the fingers of a clinician or
a robotic mechanism to actuate the release collar 60 as
detailed below. The actuation indicators 72 provide an
indication as to the direction of movement required to
actuate the release collar 60 to release the loading unit
10 as described in detail below. As shown, the actuation
indicators 72 include arrows that are positioned or formed
on the outer surface of the release collar 60.
[0035] The alignment indicator 78 is aligned with the
lock 50 of the lock collar 40 when the release collar 60
is secured to the coupling ring 22 of the shell assembly
20 to provide visual and/or tactile indicia of the radial
position of the lock 50. As shown, the alignment indicator
78 includes a circular depression in the outer surface of
the release collar 60; however, the alignment indicator
78 can include textured, printed, raised, or identifiable
indicia for providing visual and/or tactile identification of
the radial position of the lock 50.
[0036] As detailed above and described in greater de-
tail below, the release collar retention tabs 62 of the re-
lease collar 60 are received within the release collar re-
tention slots 26 of the coupling ring 22 of the shell as-
sembly 20 such that the release collar 60 is slidable in a
direction that is parallel to the longitudinal axis of the shell
assembly 20 between a proximal unactuated position
(FIG. 3) and a distal fully actuated position (FIG. 17).
Movement of the release collar 60 between the distal
actuated position and the proximal unactuated position
transitions the lock collar 40 between the locked and un-
locked configurations. With additional reference to FIG.
11, camming surfaces 64 of the release collar 60 are
angled proximally outward to oppose and engage the
cam surfaces 46 of the locking flanges 44 of the lock
collar 40 when the release collar 60 is slid into engage-
ment with the lock collar 40. Distal movement of the re-
lease collar 60 in relation to the lock collar 40 transitions
the lock collar 40 from the unlocked to the locked config-
uration as detailed below. The stop surfaces 68 are po-
sitioned distal of the cam surfaces 64 such that in the
unactuated position of the release collar 60, the stop sur-
faces 68 define a gap with the lock ring 41 and in a fully
actuated position of the release collar 60, the stop sur-
faces 68 are engaged with the lock ring 41.
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[0037] With reference to FIGS. 12-16, a method of cou-
pling a loading unit 10 to an adapter 102, or surgical in-
strument, is described in accordance with the present
disclosure. Initially referring to FIG. 12, the loading unit
10 is aligned with the distal end portion 110 of the adapter
102 such that the longitudinal axes of each are coincident
with one another. In addition, the loading unit 10 is radially
aligned or indexed with the distal end portion 110 by ro-
tating the loading unit 10 until the alignment indicator 78
of the release collar 60 is aligned with an alignment in-
dicator 118 of the distal end portion 110 of the adapter
102. When the alignment indicators 78, 118 are aligned
with one another, this indicates that the key 24 is aligned
with the keyway 119 and the lock 50 is aligned with the
lock slot 25. It is contemplated that the mounting ring 112
of the adapter 102 can be partially received within the
cylindrical opening 21 of the coupling ring 22 during align-
ment of the loading unit 10 with the adapter 102.
[0038] When the loading unit 10 is radially aligned with
the distal end portion 110 of the adapter 102, the loading
unit 10 can be mounted on the mounting ring 112 of the
adapter 102. Specifically, the loading unit 10 can be slid
proximally over the mounting ring 112 of the adapter 102
until the proximal end 32 of the shell assembly 20 abuts
the shoulder 116 of the distal end portion 110 of the adapt-
er 102 as shown in FIGS. 15 and 16. As the loading unit
10 is slid over the mounting ring 112 in the direction in-
dicated by arrows "A" in FIG. 13, the distal end 113 of
the distal end portion 110 of the adapter 102 engages
the cam surface 56 of the lock 50 of the lock collar 40
that extends through the lock slot 25 of the coupling ring
22 as shown in FIG. 13. Engagement between the distal
end 113 and the cam surface 56 of the lock 50 urges or
cams the lock 50 outward of the cylindrical opening 21
of the coupling ring 22, in the direction indicated by arrow
"B" in FIG. 13, to the unlocked configuration.
[0039] As the distal end 113 of the adapter 102 cams
the lock 50 out of the cylindrical opening 21 of the coupling
ring 22, the lock collar 40 maintains the release collar 60
in the unactuated position. Specifically, the cam surface
46 of the opposing locking flange 44 maintains engage-
ment with the camming surface 64 of the release collar
60 such that the lock collar 40 maintains the release collar
60 in the unactuated position. As shown in FIG. 14, the
locking ring 41 abuts the step 23 of the shell assembly
20 to prevent distal translation of the lock collar 40. In
addition, the lock collar retention tabs 42 are disposed
within the lock collar retention slots 24 of the coupling
ring 22 with the locking surfaces 42b engaged with the
coupling ring 22 to prevent proximal translation of the
lock collar 40. Further, the release collar retention tabs
62 are disposed within the release collar retention slots
26 with the locking surfaces 62b engaged with the cou-
pling ring 22 to prevent proximal translation of the release
collar 60.
[0040] With particular reference to FIGS. 15 and 16,
when the proximal end 32 of the shell assembly 20 abuts
the shoulder 116 of the adapter 102, or surgical instru-

ment, the lock collar 40 is in the locked configuration with
the lock 50 passing through the lock slot 25 of the coupling
ring 22 and into the locking window 114 of the mounting
ring 112 to secure the loading unit 10 to the adapter 102.
Specifically, the locking surface 52 of the lock 50 engages
the mounting ring 112 between the locking window 114
and the distal end 113 to prevent the mounting ring 112
from withdrawing from within the cylindrical opening 21
of the shell assembly 20. When the lock collar 40 reaches
the locked configuration, the lock 50 may be configured
to provide audible indicia (e.g., a click) to a user that the
lock collar 40 is in the locked configuration.
[0041] When the lock collar 40 is in the locked config-
uration, the cam surfaces 46 of the locking flanges 44
maintain engagement with the camming surfaces 64 of
the release collar 60 such that the lock collar 40 maintains
the release collar 60 in the unactuated position. As shown
in FIG. 16, the locking ring 41 abuts the step 23 of the
shell assembly 20 to prevent distal translation of the lock
collar 40. In addition, the lock collar retention tabs 42 are
disposed within the lock collar retention slots 24 of the
coupling ring 22 with the locking surfaces 42b engaged
with the coupling ring 22 to prevent proximal translation
of the lock collar 40. Further, the release collar retention
tabs 62 are disposed within the release collar retention
slots 26 with the locking surfaces 62b engaged with the
coupling ring 22 to prevent proximal translation of the
release collar 60.
[0042] With the loading unit 10 secured to the distal
end portion 110 of the adapter 102, the surgical instru-
ment and loading unit 10 may be used to perform a sur-
gical procedure. After surgical procedure is completed,
the loading unit 10 can be decoupled or detached from
the surgical instrument as will be described in detail be-
low. With the loading unit 10 decoupled from the surgical
instrument, another loading unit may be coupled or se-
cured to the surgical instrument for continued use in the
surgical procedure, the surgical instrument may be ster-
ilized for use in another surgical procedure, or the surgical
instrument may be discarded. In addition, the loading unit
10 may be sterilized for use in another surgical procedure
or may be discarded.
[0043] With reference to FIGS. 17-20, a method of re-
moving the loading unit 10 from the adapter 102, or sur-
gical instrument, is described in accordance with the
present disclosure. Initially, the release collar 60 is actu-
ated or translated distally from the unactuated position
to the actuated position as shown in FIGS. 17 and 18. A
clinician can engage the engagement features 70 of the
release collar 60 to distally translate the release collar
60. As the release collar 60 is translated towards the
actuated position, the camming surface 64 slides against
the cam surfaces 46 of the locking flanges 44 and the
cam surface 56 of the lock to lift 50 of the lock collar 40
to an unlocked configuration such that the lock 50 is out-
side of the locking window 114 of the mounting ring 112
and can be outside of the lock slot 25 of the coupling ring
22. It will be appreciated that when the release collar 60
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is translated to the actuated position, the release collar
60 lifts both locking flanges 44 of the lock collar 40.
[0044] When the lock 50 is lifted out of the locking win-
dow 114, the locking ring 41 engages the step 23 of the
shell assembly 20 to slide the shell assembly 20 distally
off of the mounting ring 112 of the adapter 102 as shown
in FIG. 19. In addition, the stop surfaces 68 (FIG. 9) can
engage the locking ring 41 which engages the step 23
to remove the loading unit 10 from the adapter 102. As
shown in FIG. 19, when the release collar 60 is translated
to the actuated position, the release collar retention tabs
62 slide distally within the release collar retention slots 26.
[0045] Referring to FIG. 20, when the loading unit 10
is removed from adapter 102, the release collar 60 is
released. When the release collar 60 is released, resil-
ience of the locking flanges 44 urge the locking flanges
44 inward. As the locking flanges 44 move inward, the
cam surfaces 46 of the locking flanges 44 and/or the cam
surface 56 of the lock 52 engage the camming surfaces
64 of the release collar 60 to proximally translate the re-
lease collar 60 to the unactuated position. When the re-
lease collar 60 reaches the unactuated position, the lock
collar 40 is in the locked configuration with lock 50 pass-
ing through the lock slot 25.
[0046] As detailed above, the locking flanges 44 of the
lock collar 40 are made of a resilient material. For exam-
ple, the locking flanges 44 may be formed of a resilient
plastic material using an injection molding process. How-
ever, it is contemplated the locking flanges 44 may be
formed of other suitable materials including, but not lim-
ited to, spring steel, stainless steel, or wire.
[0047] While several embodiments of the disclosure
have been shown in the drawings, it is not intended that
the disclosure be limited thereto, as it is intended that the
disclosure be as broad in scope as the art will allow and
that the specification be read likewise. Any combination
of the above embodiments is also envisioned and is with-
in the scope of the appended claims. The present disclo-
sure is not limited to circular stapling loading units, but
has application to loading units for linear stapling or other
types of instruments, such as electrocautery or ultrasonic
instruments. Therefore, the above description should not
be construed as limiting, but merely as exemplifications
of particular embodiments. Those skilled in the art will
envision other modifications within the scope of the
claims appended hereto.
[0048] The invention may be described by reference
to the following numbered paragraphs:-

1. A loading unit comprising:

a shell assembly having a coupling ring defining
a proximal opening configured to receive a distal
end portion of a surgical instrument, the coupling
ring defining a lock slot;
a lock collar disposed about the coupling ring,
the lock collar including a radially extending lock
configured to be received within the lock slot,

the lock collar being transitionable between a
locked configuration, in which the lock is posi-
tioned within the lock slot, and an unlocked con-
figuration, in which the lock is lifted from within
the lock slot, the lock collar configured to secure
the loading unit to a surgical instrument in the
locked configuration; and
a release collar disposed about the coupling ring
proximal of the lock collar, the release collar
translatable between an unactuated position
and an actuated position, the release collar tran-
sitioning the lock collar to the unlocked config-
uration as the release collar is translated from
the unactuated position towards the actuated
position.

2. The loading unit according to paragraph 1, where-
in the lock collar includes a lock ring and a first re-
silient locking flange extending proximally from the
lock ring, the first locking flange supporting the lock,
the lock passing through the lock slot and into the
proximal opening in the locked configuration and the
lock positioned outside of the proximal opening in
the unlocked configuration.

3. The loading unit according to paragraph 2, where-
in the first locking flange includes a cam surface an-
gled distally inward, wherein the release collar has
a first camming surface angled proximally outward,
and wherein in the locked configuration the cam sur-
face of the first locking flange engages the first cam-
ming surface to urge the release collar towards the
unactuated position.

4. The loading unit according to paragraph 3, where-
in in the actuated position, the first camming surface
engages the cam surface of the first locking flange
to transition the lock collar to the unlocked configu-
ration.

5. The loading unit according to paragraph 1, where-
in the lock collar urges the release collar towards the
unactuated position.

6. The loading unit according to paragraph 5, where-
in the lock collar includes a second resilient locking
flange extending proximally from the lock ring and
opposes the first locking flange.

7. The loading unit according to paragraph 6, where-
in the second locking flange has a cam surface that
is angled distally inward, wherein the release collar
has a second camming surface that is angled prox-
imally outward, and wherein the cam surface of the
second locking flange engages the second camming
surface of the release collar to urge the release collar
towards the unactuated position.
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8. The loading unit according to paragraph 7, where-
in in the actuated position of the release collar, the
second camming surface lifts the second locking
flange away from the coupling ring.

9. The loading unit according to paragraph 1, where-
in the coupling ring defines a plurality of lock collar
retention slots, wherein the lock collar includes a plu-
rality of lock collar retention tabs, and wherein each
of the retention tabs is received within a respective
lock collar retention slot to secure the lock collar to
the coupling ring.

10. The loading unit according to paragraph 1,
wherein the coupling ring defines a plurality of re-
lease collar retention slots, wherein the release collar
includes a plurality of release collar retention tabs,
and wherein each of the retention tabs is slidably
received within a respective release collar retention
slot to retain the release collar about the coupling
ring.

11. A surgical system comprising:

a surgical instrument including a distal end por-
tion that defines a locking window;
a loading unit including a shell assembly having
a coupling ring defining a proximal opening that
receives the distal end portion, the coupling ring
defining a lock slot;
a lock collar disposed about the coupling ring,
the lock collar including a radially extending lock
configured to be received within the lock slot,
the lock collar being transitionable between a
locked configuration, in which the lock is posi-
tioned within the lock slot, and an unlocked con-
figuration, in which the lock is lifted from within
the lock slot, the lock collar configured to secure
the loading unit to the distal end portion of the
surgical instrument in the locked configuration;
and
a release collar disposed about the coupling ring
proximal of the lock collar, the release collar
translatable between an unactuated position
and an actuated position, the release collar tran-
sitioning the lock collar to the unlocked config-
uration as the release collar is translated from
the unactuated position toward the actuated po-
sition.

12. The surgical system according to paragraph 11,
wherein the coupling ring includes a key extending
into the proximal opening, and wherein the distal end
portion of the surgical instrument defines a keyway,
the key parallel to a longitudinal axis of the shell as-
sembly, the keyway parallel to a longitudinal axis of
the distal end portion of the surgical instrument, the
key received within the keyway to rotatably fix the

loading unit to the distal end portion of the surgical
instrument.

13. The surgical system according to paragraph 11,
wherein the lock collar includes a lock ring and a first
resilient locking flange extending proximally from the
lock ring, the first locking flange supporting the lock,
the lock including a cam surface angled distally in-
ward, a distal end of the surgical instrument config-
ured to engage the cam surface of the lock to tran-
sition the lock collar to the unlocked configuration as
the distal end portion of the surgical instrument is
received within the proximal opening until the locking
window is aligned with the lock slot of the coupling
ring.

14. The surgical system according to paragraph 11,
wherein the release collar includes alignment indicia
and the distal end portion of the surgical instrument
includes an alignment indicator, wherein when the
distal end portion is received within the proximal
opening, the alignment indicia of the release collar
and the alignment indicator of the distal end portion
are aligned with one another to align a lock of the
lock ring with the locking window of the distal end
portion.

15. A method of securing a loading unit to a surgical
instrument, comprising:

aligning a coupling ring of the loading unit with
a distal end portion of the surgical instrument;
sliding the coupling ring over the distal end por-
tion of the surgical instrument, a distal end of
the surgical instrument engaging a lock of a lock
collar disposed over the coupling ring to lift the
lock, the lock supported on a first locking flange
of the locking collar, the lock collar including a
second locking flange opposing the first locking
flange, the second locking flange engaging a re-
lease collar disposed about the coupling ring
proximal of the lock ring to urge the release collar
proximally; and
continuing to slide the loading unit over the distal
end portion until a locking window defined in the
distal end portion of the surgical instrument is
aligned with the lock such that resilience of the
locking flange moves the lock into the locking
window to secure the loading unit to the surgical
instrument.

16. The method according to paragraph 15, further
comprising releasing the loading unit from the distal
end portion of the surgical instrument including:

actuating the release collar distally along the
coupling ring to lift the lock from within the lock-
ing window; and
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sliding the loading unit off of the distal end por-
tion of the surgical instrument.

17. The method according to paragraph 16, wherein
actuating the release collar distally includes engag-
ing a cam surface of the first locking flange with a
first camming surface of the release collar to lift the
lock from within the locking window.

18. The method according to paragraph 17, further
comprising releasing the release collar after sliding
the loading unit off of the distal end portion of the
surgical instrument such that the first cam surface
engages the first camming surface to urge the re-
lease collar proximally along the coupling ring in re-
sponse to resilience of the first locking flange.

19. The method according to paragraph 17, wherein
actuating the release collar distally includes engag-
ing a cam surface of the second locking flange with
a second camming surface of the release collar to
lift the second locking flange.

20. The method according to paragraph 16, wherein
aligning the coupling ring of the loading unit with the
distal end portion of the surgical instrument includes
aligning alignment indicia of the release collar with
an alignment indicator of the distal end portion.

Claims

1. A loading unit comprising:

a shell assembly having a coupling ring defining
a proximal opening configured to receive a distal
end portion of a surgical instrument, the coupling
ring defining a lock slot;
a lock collar disposed about the coupling ring,
the lock collar including a radially extending lock
configured to be received within the lock slot,
the lock collar being transitionable between a
locked configuration, in which the lock is posi-
tioned within the lock slot, and an unlocked con-
figuration, in which the lock is lifted from within
the lock slot, the lock collar configured to secure
the loading unit to a surgical instrument in the
locked configuration; and
a release collar disposed about the coupling ring
proximal of the lock collar, the release collar
translatable between an unactuated position
and an actuated position, the release collar tran-
sitioning the lock collar to the unlocked config-
uration as the release collar is translated from
the unactuated position towards the actuated
position.

2. The loading unit according to claim 1, wherein the

lock collar includes a lock ring and a first resilient
locking flange extending proximally from the lock
ring, the first locking flange supporting the lock, the
lock passing through the lock slot and into the prox-
imal opening in the locked configuration and the lock
positioned outside of the proximal opening in the un-
locked configuration; preferably wherein the first
locking flange includes a cam surface angled distally
inward, wherein the release collar has a first cam-
ming surface angled proximally outward, and where-
in in the locked configuration the cam surface of the
first locking flange engages the first camming sur-
face to urge the release collar towards the unactu-
ated position; preferably still wherein in the actuated
position, the first camming surface engages the cam
surface of the first locking flange to transition the lock
collar to the unlocked configuration.

3. The loading unit according to any preceding claim,
wherein the lock collar urges the release collar to-
wards the unactuated position; preferably wherein
the lock collar includes a second resilient locking
flange extending proximally from the lock ring and
opposes the first locking flange.

4. The loading unit according to claim 6, wherein the
second locking flange has a cam surface that is an-
gled distally inward, wherein the release collar has
a second camming surface that is angled proximally
outward, and wherein the cam surface of the second
locking flange engages the second camming surface
of the release collar to urge the release collar towards
the unactuated position; preferably, wherein in the
actuated position of the release collar, the second
camming surface lifts the second locking flange
away from the coupling ring.

5. The loading unit according to any preceding claim,
wherein the coupling ring defines a plurality of lock
collar retention slots, wherein the lock collar includes
a plurality of lock collar retention tabs, and wherein
each of the retention tabs is received within a re-
spective lock collar retention slot to secure the lock
collar to the coupling ring.

6. The loading unit according to any preceding claim,
wherein the coupling ring defines a plurality of re-
lease collar retention slots, wherein the release collar
includes a plurality of release collar retention tabs,
and wherein each of the retention tabs is slidably
received within a respective release collar retention
slot to retain the release collar about the coupling
ring.

7. A surgical system comprising:

a surgical instrument including a distal end por-
tion that defines a locking window;
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a loading unit including a shell assembly having
a coupling ring defining a proximal opening that
receives the distal end portion, the coupling ring
defining a lock slot;
a lock collar disposed about the coupling ring,
the lock collar including a radially extending lock
configured to be received within the lock slot,
the lock collar being transitionable between a
locked configuration, in which the lock is posi-
tioned within the lock slot, and an unlocked con-
figuration, in which the lock is lifted from within
the lock slot, the lock collar configured to secure
the loading unit to the distal end portion of the
surgical instrument in the locked configuration;
and
a release collar disposed about the coupling ring
proximal of the lock collar, the release collar
translatable between an unactuated position
and an actuated position, the release collar tran-
sitioning the lock collar to the unlocked config-
uration as the release collar is translated from
the unactuated position toward the actuated po-
sition.

8. The surgical system according to claim 7, wherein
the coupling ring includes a key extending into the
proximal opening, and wherein the distal end portion
of the surgical instrument defines a keyway, the key
parallel to a longitudinal axis of the shell assembly,
the keyway parallel to a longitudinal axis of the distal
end portion of the surgical instrument, the key re-
ceived within the keyway to rotatably fix the loading
unit to the distal end portion of the surgical instru-
ment.

9. The surgical system according to claim 7 or claim 8,
wherein the lock collar includes a lock ring and a first
resilient locking flange extending proximally from the
lock ring, the first locking flange supporting the lock,
the lock including a cam surface angled distally in-
ward, a distal end of the surgical instrument config-
ured to engage the cam surface of the lock to tran-
sition the lock collar to the unlocked configuration as
the distal end portion of the surgical instrument is
received within the proximal opening until the locking
window is aligned with the lock slot of the coupling
ring.

10. The surgical system according to any of claims 7 to
9, wherein the release collar includes alignment in-
dicia and the distal end portion of the surgical instru-
ment includes an alignment indicator, wherein when
the distal end portion is received within the proximal
opening, the alignment indicia of the release collar
and the alignment indicator of the distal end portion
are aligned with one another to align a lock of the
lock ring with the locking window of the distal end
portion.

11. A method of securing a loading unit to a surgical
instrument, comprising:

aligning a coupling ring of the loading unit with
a distal end portion of the surgical instrument;
sliding the coupling ring over the distal end por-
tion of the surgical instrument, a distal end of
the surgical instrument engaging a lock of a lock
collar disposed over the coupling ring to lift the
lock, the lock supported on a first locking flange
of the locking collar, the lock collar including a
second locking flange opposing the first locking
flange, the second locking flange engaging a re-
lease collar disposed about the coupling ring
proximal of the lock ring to urge the release collar
proximally; and
continuing to slide the loading unit over the distal
end portion until a locking window defined in the
distal end portion of the surgical instrument is
aligned with the lock such that resilience of the
locking flange moves the lock into the locking
window to secure the loading unit to the surgical
instrument.

12. The method according to any of claims 7 to 11, fur-
ther comprising releasing the loading unit from the
distal end portion of the surgical instrument includ-
ing:

actuating the release collar distally along the
coupling ring to lift the lock from within the lock-
ing window; and
sliding the loading unit off of the distal end por-
tion of the surgical instrument.

13. The method according to claim 2, wherein actuating
the release collar distally includes engaging a cam
surface of the first locking flange with a first camming
surface of the release collar to lift the lock from within
the locking window; preferably further comprising re-
leasing the release collar after sliding the loading
unit off of the distal end portion of the surgical instru-
ment such that the first cam surface engages the
first camming surface to urge the release collar prox-
imally along the coupling ring in response to resil-
ience of the first locking flange.

14. The method according to claim 17, wherein actuating
the release collar distally includes engaging a cam
surface of the second locking flange with a second
camming surface of the release collar to lift the sec-
ond locking flange.

15. The method according to claim 12, wherein aligning
the coupling ring of the loading unit with the distal
end portion of the surgical instrument includes align-
ing alignment indicia of the release collar with an
alignment indicator of the distal end portion.
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